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Analysis and control of surface crack in high strength thread
steel
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Abstract: Corner transverse cracks of HRB600 (E) steel slab with high strength threads produced by converter-refining-
continuous casting (full water continuous casting machine) process are studied. The results show that the transverse cor-
ner cracks of HRB600 (E) billet are formed in the mould. It is concluded that the transverse corner cracks can be effec-
tively solved by means of weak cooling, controlling casting speed, selecting reasonable flux and rational secondary

cooling distribution ratio. After optimizing the process, the transverse corner cracks of the billet are basically eliminat-

ed, and there are no quality defects such as warping and scarring in the rolled products.
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Table 1 Main technical parameters of continuous casting
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Fig.1 Macro-morphology of slab cracks
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Fig.2 Micro-characteristics of cracks
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Table 2 Addition of different alloys before and after

optimization
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Table 3 Contrast of mold water velocity before and after optimizing
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Table 4 Contrast of crack degree in different water

quantity of crystallizer
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Table 5 Corresponding crack degree of slab with

different mould fluxes
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Table 6 Process parameters for trial production of

continuous casting
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Fig.3 Crack morphology of slab after optimizing water content of mould and mould flux
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Fig.4 Temperature field simulation before secondary

cooling optimization
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Table 7 Data comparison before and after optimization of

secondary cooling distribution ratio
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Fig.5 Temperature field simulation after secondary

cooling optimization
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Table 8 Optimized process parameters
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Fig.6 Surface quality of slab/roll after process optimization
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